Becoming stable and strong: the interplay between vinculin exchange dynamics and adhesion strength during adhesion site maturation.
The coordinated formation and release of focal adhesions is necessary for cell attachment and migration. According to current models, these processes are caused by temporal variations in protein composition. Protein incorporation into focal adhesions is believed to be controlled by phosphorylation. Here, we tested the exchange dynamics of GFP-vinculin as marker protein of focal adhesions using the method of Fluorescence Recovery After Photobleaching. The relevance of the phosphorylation state of the protein, the age of focal adhesions and the acting force were investigated. For stable focal adhesions of stationary keratinocytes, we determined an exchangeable vinculin fraction of 52% and a recovery halftime of 57 s. Nascent focal adhesions of moving cells contained a fraction of exchanging vinculin of 70% with a recovery halftime of 36 s. Upon maturation, mean saturation values and recovery halftimes decreased to levels of 49% and 42 s, respectively. Additionally, the fraction of stably incorporated vinculin increased with cell forces and decreased with vinculin phosphorylation within these sites. Experiments on a nonphosphorylatable vinculin mutant construct at phosphorylation site tyr1065 confirmed the direct interplay between phosphorylation and exchange dynamics of adhesion proteins during adhesion site maturation.